BROWN AND SHOHL [1930] and Watchorn [1930] have shown that large doses of irradiated ergosterol lead to a decreased retention of calcium in rats, in spite of the calcification of certain tissues which takes place at the same time. It has been noted also by Brown and Shohl [1930], Duguid, Duggan and Gough [1930] and by Harris [1930] that the severity of the symptoms of hypervitaminosis D corresponds with the amount of calcium in the diet, and that in cases where the intake of calcium is very low, the symptoms are difficult or impossible to produce. Although in the absence of calcium from the diet, irradiated ergosterol in doses of 5 or 10 mg. appears to be non-toxic', it remained to be seen whether the metabolism of calcium and phosphorus was affected or not in these circumstances. Total balance experiments therefore have been carried out and are briefly described below.
recovery week. In each group controls receiving two drops of cod-liver oil daily but no irradiated ergosterol were run for the same length of time. The diet was given for about 10 days before beginning the collection of excreta.
The effects of irradiated ergosterol upon Group A were similar to those obtained when the basal diet consisted of caseinogen, rice starch, sugar and fat. The rats lost weight rapidly, the food intake was greatly reduced, the retention of calcium and phosphorus decreased rapidly and the urinary calcium was increased. (Tables I and II A .) Figures for the 1st, 3rd, and 4th weeks only are given, as those for the second week were but slightly different from those for the first). In the present instance however, the urinary phosphorus was also increased by the irradiated ergosterol, whereas on the caseinogen diet it was unaffected. The retention of phosphorus was restored more quickly than that of calcium during the "curative" week. The results in Group B (Ca-free diet) were strikingly different. The animals continued to, gain weight. Phosphorus retention was unaffected by the ir-E. WATCHORN radiated ergosterol, for, though apparently the retention was improved, a similar improvement took place in the controls, and was presumably due to better adaptation of the animals to the diet (Table II B) . There was no excretion of calcium in the urine or faeces in the absence of excess vitamin D from the diet, but dosage with the irradiated ergosterol at once produced an elimination of calcium by the kidney. There was an immediate improvement when the excessive intake of vitamin ceased. The figures for urinary calcium given in Table III represent also the average daily negative balance of calcium, as there was no intake and no faecal excretion of this element. Two control animals run for the same period failed to excrete any calciuim either by kidney or gut during the experimental period. DISCUSSION. The first outstanding difference between the rats which received calcium and those which did not was the absence of any effect of large doses of irradiated ergosterol upon the phosphorus metabolism of the latter. These rats were gaining in weight whereas those receiving calcium were not, and this result seems to confirm the suggestion previously made [Watchorn, 1930] that the ill effects upon phosphorus metabolism were at least partly due to loss of weight and low food intake. In spite however of the apparent health and gain in weight of the rats the effect of the irradiated ergosterol was to cause a renal elimination of calcium, thus producing a marked negative balance. The amounts of calcium lost in the urine were considerable, as may be seen by comparing them with the figures previously given [Watchorn, 1930] where the intake of calcium was appreciable. Such a loss of calcium, in the absence of calcium from the diet, can only mean that it is being lost from the bones or tissues. This action of large doses of irradiated ergosterol has been suggested from time to time by various workers and apparently exists whether calcium is present in the diet or not. But for the calcification of tissues the large doses of vitamin D are in themselves insufficient, and need to be combined with a fairly high calcium intake. The action of irradiated ergosterol in the latter circumstance clearly requires further investigation.
SUMMARY.
1. Calcium and phosphorus retention in rats on Steenbock's rachitogenic diet containing both calcium and phosphorus is decreased by excessive doses of irradiated ergosterol.
2. Both the urinary and the faecal phosphorus are increased.
